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YAK 576.893.195 

3KCnEPHMEHTAJIbHOE 3APA2KEHHE MHKPOCnOPH^HEM 
GURLEYA SP. (MICROSPORIDIA: GURLEYIDAE) 
BETBHCTOYCOrO PAHKA MOINA MACROCOPA 
(CRUSTACEA: PHYLLOPODA) 

© B. H. Bopohhh, A. B. MaKpyuiHH 

B3HTbie M3 npnpojibi m 3aTeM pa3BeaeHHbie b jia6opaTopMM pan™ Moina macrocopa 
(Straus, 1820) (Moinidae) OKa3ajiHCb 3apaxeHbi MHKpocnopHflHeH Gurleya sp. BbicoKaa 
HHBa3HOHHaH cnoco6HOCTb napa3MTa no3BOJiHJia npoBecTM 3KcnepMMeHTbi no 3apaxeHMio 
momh. B pe3yjibTaTe ycTaHOBJieHbi ropM30HTajibHafl nepe^ana, 6bicTpaa cxopocTb pa3BM- 
tmh, BbicoKan cneuM(j)MHHOCTb m pm apyrnx 6nojiorM4ecKMX oco6eHHOCTeM Gurleya sp. 
riaToreHHoe BJiMHHne napa3MTa b nepByio oncpcjih 3aKjno4aeTca b pe3KOM cHMxeHMM pe- 
npO^yKTMBHOM Cn 0 C 06 H 0 CTM paHKOB. 


MHKpocnopH^HH npe^CTaBJiHiOT co6oh yHHKajibHyio rpynny o6jiHraTHbix 
BHyTpHKJieTOHHbix napa3HTOB. Ohm innpoKO pacnpocTpaHeHbi cpeuH xhbothmx 
npaKTHHeCKH Bcex CHCTeMaTHHeCKHX THnOB. )KH3HeHHbIM UHKJI MHKpOCnOpH^HM 
B OpraHH3Me X03HHHa HaHHHaeTCH C pa3MHOXeHHH nJia3MOOTaJIbHbIX CTaUHH H 
3aBepmaeTCH o6pa30BaHHeM MHKpocKonHnecKHX, ho KpaiiHe cjioxho ycTpoeH- 
HblX cnop, nOKpbITbIX MOHOJIHTHOH H ^OCTaTOHHO TOJICTOH o6ojiohkoh. nocjie 
Bbixo^a bo BHeuiHioK) cpejiy cnopbi cjiyxaT hctohhhkom 3apaxeHHH HOBoro xo- 
3HHHa Toro xe BHua (ropH30HTajibHan nepe^ana m MOHOKceHHbiM uhkji), jih6o 
^ onojiHHTejibHoro npoMexyronHoro xo3HHHa (nojiMKceHHbiM uhkji). FIomhmo 
3Toro B03M0XHa h TpaHCOBapnajibHan nepeuana. 

y BeTBHCTOyCbIX paK006pa3HbIX BbIHBJieHO CBblllie 40 BHUOB 3THX napa3H- 
TOB, OTHOCMIUHXCM K 15 pOUaM, H3 KOTOpbIX 6 H3BeCTHbI TOJIbKO JU IM 3T0H 

rpynnbi xo3neB (Bopohhh, 1986, 1999). HecMOTpn Ha mnpoKoe pacnpocTpa- 
HeHHe MHKpOCnOpHUHH B npnpOUHblX nonyjIHUHHX paHKOB, MHOrHe CTOpOHbl 
hx 6HOJiorHH ocTaiOTcn MajioH3yneHHbiMH. KpaiiHe Majio uaHHbix o XH3HeH- 
hmx UHKJiax sthx napa3HTOB h 06 hx BHpyjieHTHOCTH ujih uaHHOH rpynnbi xo- 
3HeB. 

y npeucTaBHTejieii Moinidae euHHCTBeHHan HaxouKa MHKpocnopHUHH 6buia 
cuejiaHa y Moina rectirostris 1 b Hexnn HpoBueM (Jirovec, 1942), KOTopbiii npn- 
Beji jiHinb KpaTKyio HHcJiopMauHio o jiOKajiH3auHH napa3HTa (ranouepivia), a TaK- 
xe o 4>opMe h pa3Mepe cnop. ,H,jih BbincHeHHH ocoGeHHOCTeii XH3HeHHoro uhk- 


1 Flo coBpeMeHHbiM ^aHHbiM, Moina rectirostris hbjihctch chhohhmom Moina branchiata (Jurine, 

1820 ). 
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jia h naToreHHocra BnepBbie HaH^eHHOH y mohh b Pocchh MHKpocnopo,ann Ha- 
mh 6 bijin BbinojiHeHbi cneunajibHbie 3 KcnepnMeHTajibHbie h rncTOJiormecKne 
Hccjie^OBaHHH. Ha ocHOBe 4 -cnopoBOH cnoporoHHH MHKpocnopHOTH BpeMeHHo 
onpeziejieHa ksk Gurley a sp. 


MATEPMAJI H METO^HKA 

HcXO^HblM MaTepHaJIOM ZUIH HCCJie^OBaHHH nOCJiyXCHJIH MOHHbl, OTJIOBJieH- 
Hbie BecHOH 2001 r. H3 Jiyxcn b OKpecTHocrax noc. BopoK JIpocjiaBCKOH o6ji. 
ripn nonbiTKe pa3Be^eHHH 3thx paHKOB b jiaOopaTopHbix ycjiOBHnx y hhx bo3- 
hhkjio 3a6ojieBaHHe, Bbi3BaHHoe MHKpocnopHzmeH Gurleya sp. CmibHo 3apaxceH- 
Hbie pan™ npHoOpeTajiH Oejibin uBeT h BHeuiHe xoporno OTJiHnajiHCb ot 3 ,aopo- 
Bbix. BMecTe c 3apaxceHHbiMH mohhbmh HeKorapoe BpeMH b ojxhou aKBapnyMe 
xchjih Daphnia (Ctenodaphnia) magna Straus, 1820 (Daphniidae). BpeMeHaMH no- 
paxceHHyio KyjibTypy panKOB yHHHToxcajin. npn 3tom ocaztoK co jx Ha 3apaxceH- 
HblX aKBapHyMOB BMecTe C OTJIOXCeHHbIMH paHKaMH 3(J)HIiniiHMH COXpaHHJICH c 
HeOojibuiHM KOJimecTBOM Bo^bi npn KOMHaTHOH TeMnepaType hjih b xojio,ztnjib- 
HHKe npn TeMnepaType 5—7 °C. Ha 3HMy 2001/02 r. oca,aoK c 3(J)HnnHHMH 6bui 
b 3aKpbiTOM cocy jxe BbicTaBJieH b HiynKe 3a okho. B ,aeKa6pe TeMnepaTypa B03,ay- 
xa 20 jx Hen ^epxcajiacb HHxce 20 °C, a b HHBape 0 Ha b oraejibHbie ^hh onycKajiacb 
Huxce 30 °C. Ilpn 3tom, me 6bi hh xpaHHjicn oca^oK c 3$nnnnHMH, npu BOCCTa- 
HOBJieHHH H3 Hero KyjibTypbi paHKOB OHa CHOBa OKa3biBajiacb 3apaxceHHOH napa- 
3HTOM. 

fljiH Ha6jno^eHHH 3a pa3BnraeM Gurleya sp. n ee naToreHHbiM bjihhhhcm Ha 
xo3HHHa 6buio nocTaBJieHo 2 onbiTa, b kotopmx Hcnojib30Bajin HOBopoxmeHHbix 
napTeHoreHeTHnecKHx caMOK. B 1-m onbiTe 3apaxceHHio no^Beprjiocb noTOMCTBo 
napTeHoreHeTuqecKHX caMOK, bo 2-m — MOJio^b, BbuiynnBiiiaHCH H3 JiaTeHTHbix 
hhu (3(J)nnnHn), OTjioxceHHbix b cboSo^hoh ot napa3HTa KyjibType. B o6onx 
onbiTax HOBopoxc^eHHbix panKOB noMemajin b naimcy neTpn c bo^oh, b koto- 
pyio ^oOaBJiHJin HecKOJibKO xanejib cycneH3HH, nojiyneHHOH H3 TiuaTejibHO pa3- 
ZtaBJieHHbix CHjibHO nopaxceHHbix 6ejioro uBeTa panKOB, BbuiOBJieHHbix H3 bto- 
pnuHO 3apaxceHHon KyjibTypbi, h o^HOBpeMeHHO, HecKOJibKO Kanejib B3Becn 


Ta6jiHua 1 

Ii3MeHeHHe coctohhhh roHa^ h bbiboakoboh cyMKH 
y napTeHoreHeTHMecKHX caMOK Moina macrocopa 
no Mepe pa3MHOxeHHH b hhx MHicpocnopmum Gurleya sp. 

Table 1. The pathogenic effect of Gurleya sp. on the gonads and marsupia 
of the Moina macrocopa parthenogenetic females, as the microsporidian multiplies in these organs 


tleHL 

XCH3HH 

MOHHbl 

KoJIHHeCTBO 

^OJIH MOHH, y KOTOpbIX 

/lOJIfl MOHH. 

, y KOTOpbIX 

oScjie^oBaHHbix 

no^onbiTHbix 

MOHH, 3K3. 

He 6buio o6ohx 

HHHHHKOB, % 

npoHcxoanji pacnaa 

OOUHTOB, % 

BblBOflKOBafl cyMKa 

6buia nycTa, % 

b MapcynHHX pacna- 
fla^HCb HHua, % 

1-H 

69 

0 

32 

100 

o 

2-h 

59 

5 

34 

41 

31 

3-h 

66 

44 

14 

48 

29 

4-h 

66 

53 

17 

91 

18 

5-h 

63 

49 

11 

98 

16 

6-h 

54 

56 

0 

87 

13 

7-h 

22 

86 

5 

100 

0 
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neKapcKHX apoxoKen. nocjie 4 h npedbiBaHMH b Boae, coaepxcamen 6ojibiuoe ko- 
jiMnecTBO cnop napa3MTa, noaonbiTHbix panKOB BMecTe c otom Boaon nepeHOCM- 
jim b 3-jiMTpoBbie 6aHKM. OnbiTbi npoBoanjin b TepMOCTaie b TeMHOTe npn TeM- 
nepaiype 26 °C, KOTopyio M. K. AcKepoB (1967) Ha3biBaeT ommiajibHOH aJifl 
3Toro BKjxa. Kopmom cjiyxouia B3Becb neKapcKHX apoxoKen. ExceaHeBHO b o6omx 
onbuax, HaHMHan c KOHua 1-ro m KOHnan 7-MaHeM, nacTb momh (|)MKCMpoBajm 
b xcm^koctm Ey3Ha. 3aieM m3 hmx M3roTaBJiHBajiM napacJwHOBbie cpe3bi TOJimn- 
hoh 7 mkm, KOTopbie OKpaiiiMBajin xejie3HbiM reMaTOKCMJiMHOM no TeilaeHraH- 
Hy. KojinnecTBO, B03pacT n CTeneHb 3apaxeHMH nccjieaoBaHHbix noaonbiTHbix 
panKOB yKa3aHbi b Ta6ji. 1. OaHOBpeMeHHO c aaHHbiMM onbuaMn noaaepxcMBa- 
jiacb BTOpMHHO 3apaxceHHan KyjibTypa panKOB c aJiMTejibHbiM nepnoaoM Hadjno- 
ae huh. M3 3toh KyjibTypbi, Koraa 3KCTeHCHBHOCTb m MHTeHCMBHOCTb 3apaxceHMH 
6biJin 6 jih3kh k MaKCMMajibHbiM, b xh^koctm Ey3Ha aJifl nocjieayiomero rnc- 
TOJiornHecKoro MCCJieaoBaHMH 6bum 3a(|)HKCHpoBaHbi BM3yajibHO 3apaxceHHbie 
49 napTeHoreHeTHHecKHx caMOK n 23 caMua, a Tarace 32 BHenme 3aopoBbie 
3(|)nnnnajibHbie caMKM. 


PE3YJII>TATbI U OECyaCJEHME 

^Kn3HeHHbiH umkji Gurieva sp . MaccoBoe 3apaxceHne momh npn aByx BapnaH- 
Tax BHeceHMH MHBa3MOHHoro Hanajia (ocaaoK co nna 3apaxceHHoro aKBapnyMa h 
cnopbi M3 nopaxceHHbix panKOB) CBMaeTejibCTByiOT o ropM30HTajibHOM nepeaane 
M npHMOM (MOHOKCeHHOM) XCM3HCHHOM UMKJie 3TOM MMKpOCnOpM^MM. 

MMeiomnecfl JiMTepaTypHbie aaHHbie CBMaeTejibCTByiOT o tom, hto aaHHbin 
nyTb nepeaanM MHKpocnopMaMH cpean BeTBMCToycbix panKOB pacnpocTpaHeH He 
TaK liiMpOKO, KaK 3to moxcho 6biJio 6bi oxcnaaTb. H3 12 nonbiTOK nepopajibHoro 
3apaxeHMH paHKOB pa3JIMHHbIMM BUJiaMU MMKpOCnOpM^MM, TOJlbKO 4, a C HaiJLIMM 
cjiynaeM — 5, OKa3ajiMCb ycneuiHbiMM (Ta6ji. 2). MHTepecHO otmcthtb, hto ro- 
pM30HTajibH0 b ochobhom ycneuiHO nepe^aBaiiHCb MHKpocnopMaMH, napa3HTH- 
pyiomne b KJieTKax KHiiieHHHKa. ripn otom Bee ohm mmciot pa3Hoe CMCTeMaTM- 
necKoe noaoxceHne. B to xce BpeMH b cjiynae nopaxceHHH TOJlbKO rnnoaepMbi 
(Friedrich et al., 1996) mjim rnnoaepMbi m xcnpoBoro Tena (Ham cjiynan) MMKpo- 
cnopnaHH npnHaaJiexcaT k oaHOMy poay Gurleya. M3BecTHbi 2 MHKpocnopMaMH 
(Gurleya sp. m Tuzetiasp.), nepeaaiomnecH TOJlbKO TpaHCOBapnajibHO (Ta6ji. 2). 
B HameM cjiynae TaKxce Hejib3H HCKJHOHHTb m B03M0xcH0CTb nepeaann B036y- 
OTTejiH nepe3 3(j)HnnHH. B onbiTe c aJiMTejibHbiM npoMopaxcHBaHneM ocaaKa c 
3(j)HnnHHMH cnopbi napa3MTa BnojiHe Morjm norndHyTb, ho aocnopoBbie CTaann 
MHKpocnopMaMH coxpaHMTbCH b 3apaxceHHbix paHee ocjmnnHHX. 

BTOpOM MHTepeCHOM OCOdeHHOCTbK) HBJIHeTCH 6bICTpbIM npouecc pa3BMTMH 
Gurleya sp. b opraHM3Me xo3HHHa c o6pa30BaHMeM nepBbix 3pejibix cnop yxce Ha 
3-m ae Hb c MOMeHTa 3apaxceHMH. rioaTBepxcaeHHeM 3TOMy hbjihctch He TOJlbKO 
BM3yajibHO onpe^ejineMoe noHBJieHMe 6eJiOBaTOM OKpacKH y 3apaxceHHbix panKOB 
b OTpaxceHHOM CBeTe b npoBe^eHHbix onbiTax, ho m BbiHBJieHne nepHOOKpameH- 
Hbix cnop b TKaHHX panKOB Ha rncTOJiorHHecKHX cpe3ax. KaK b nepBOM, TaK n bo 
BTOpOM BapnaHTax M3MeHeHMH b OKpacKe oG^hchhiotch (|)0pMMp0BaHMeM y cnop 
TOJICTOM 06OJIOHKM, CBM^eTeJIbCTByiOmeM 06 MX 3peJIOCTM. y TOCnOpOBblX CTa^MH 
pa3BMTMH MMKpOCnOpM^MM XCeJie3HbIM reMaTOKCMJiMHOM XOpomO KpaCHTCH TOJlb¬ 
KO Hjipa. Ohm KpaMHe mcjikm m MjieHTMcJjMUMpyiOTCH c TpyjiOM. nooTOMy Ha ce- 
pMMHblX TMCTOCpe3aX, npMTOTOBJieHHblX M3 paHKOB B 1-M M 2-M JXHH C MOMeHTa 
3apaxceHMH, 4>aKT 3apaxceHMH onpe^eJineTCH TOJlbKO kocbchho, no yBejinneHMio 
o6i>eMa 3apaxceHHbix kjictok m B03pacTaHMio paccTOHHMH Mexcay jib yMH cjiohmm 
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Ta6jiHua 2 

/laHHbie no nepopajibHOMy 3apaaceHHio MHKpocnopnanflMH BeTBHCToycbix pamcoB 

Table 2. The results of per oral (horizontal) transmission of microsporidia 
in cladoceran Crustacea according to different authors 


MHKpOCnopHaHH 

X03HHH 

Jl0KaJIH3aUHH 

Pe3yjibTaT 

Abtop 

Plistophora schaefernii Jiro- 
vec, 1937 

Daphnia hyaline Leydig, 
1860 

XnpoBoe Tejio 

_ 

Vavra, 1964 

P. daphniae Weiser, 1945 

D. ( Ctenodaphnia) magna 
Strauss, 1820 

» » 

— 

To ace 

Octosporea sp. 

Simocephalus vetulus 
(O. F. Mull.) 

» » 

— 

» » 

Gurley a sp. 

D. ( Daphnia) pulicaria 
Forbes, 1893 

Hhuhhk 

_* 

» » 

Agglomerata cladocera (Pfeif¬ 
fer, 1895) Larsson, Ebert, 

D. ( Ctenodaphnia) magna 
Strauss, 1820 

TnnoAepMa 

— 

Larsson et al., 
1996 

Vavra, 1996 





Gurleya daphniae Friedrich, 
Winder, Schaffler Reint- 

D. ( Dahnia ) pulex Leydig, 
1860 

* 

+ 

Friedrich et al., 
1996 

hager, 1996 





G. vavrai Green, 1974 

D. (Daphnia ) longispina 

O. F. Muller 

XnpoBoe Tejio 

— 

Refardt et al., 
2002 

Glugoides intestinalis (Chat- 
ton, 1905) Larsson, Ebert, 

D. ( Ctenodaphnia) magna 

KnmeuHHK 

+ 

Mangin et al., 
1995 

Vavra, Voronin, 1996 





Tuzetia sp. 

To ace 

Hhhhhk 

_* 

To ace 

Microsporidium sp. 

» » 

KmneHHHK 

+ 

Refardt et al., 
2002 

Ordospora colligata Larsson, 

» » 

» 

+ 

To ace 

Ebert, Vavra, 1997 





Larssonia obtuse (Moniez, 

D. ( Daphnia ) pulex 

>KnpoBoe Tejio 

— 

» » 

1887), Vidtmann, Soko¬ 
lova, 1994 





Gurleya sp. 

Moina macrocopa 

rnnoaepMa, 

acnpoBoe 

Tejio 

+ 

Hamn flaHHbie 


flpHMeHaHHe. * — stot bha nepeaaBajica TpaHcoBapnajibHo, ho He ropH30HTajibHo. 


XHTHHa ctbopok paKOBHHKH (puc. 1—4). riepBbie MOJio^bie cnopbi BHanajie 06 - 
HapyxcHBajiHCb b KjieTKax xcnpoBoro Tejia (pnc. 2) h jmiiib 3aTeM b KjieTKax ra- 
noflepMbi (puc. 3). HannHan c TpeTbero # hh ot MOMeHTa 3apaxceHMH, hhcjich- 
HOCTb cnop nOCTOHHHO yBejIHHHBaJiaCb, H OHM BMeCTe C TpO(|)HHeCKHMH CTa^HH- 
mh napa3HTa k 5—6 jx hio npaKTHHecKM 3aMemajm co 6 om nopaxceHHbie kjictkh 
X 03HHHa (pHC. 4). 

ripOAOJDKHTejIbHOCTb XCH3HH MOHH HeBCJIHKa. Tlo flaHHbIM TepaO H TaHaKH 
(Terao, Tanaka, 1928), napTeHoreHeTHHecKan caMKa npn 27 °C xchbct b cpe^HeM 
6.5 ^Hew. BjiH3KHe BejiHHHHbi npo^ojixcMTejibHOc™ XCH3HH npHBO^HT h apyrae 
aBTopbi (Bellosillo, 1937; AcKepoB, 1967; TajieeBa, TlonoB, 1982; KoKOBa, 1982; 
Pa3jiyuKHM, 1992). TaKHM o6pa30M, 6bicipoe 3aBepineHHe UHKjia y stoh mhkpo- 
cnopuflHH HecoMHeHHO HBjineTCH a^anTauneM k kopotkoh xoohh mohh. 

flo HacTonmero BpeMeHH 6 bijio BbinojiHeHO TOJibKO 1 3KcnepnMeHTajibHoe 
HCCjie^oBaHHe no ckopocth pa 3 BHTHH MHKpocnopHAHM Tuzetia sp. (TpaHcoBapn- 


4 napa3HTojiornfi, Ns 5, 2006 r 
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Phc. 1. npoiiojibHbiH cpe3 3flopoBoii mohhu c 3 aponbiiua m h b BMBO.HKOBOH KaMepe. 

3 — 3apoabiui, a — suipo. 

Fig. 1. Longitudinal section of a healthy Moina macrocopa with the embryos in the marsupium. 


anbHaa nepenana) h Pleistophora intestinalis (ropH30HTanbHaa nepenawa) b panxe 
Daphnia magna. Y 1-ro Buna napa3HTa noflBneHHe cnop b noTOMCTBe paHKOB ot- 
Menanocb HaHHHaa c 7-ronHH h pe3KO B03pacTano b nanbHefimeM, nocraraa 
MaKCHMyMa Ha 30-ft neHb. Y 2-ro Buna nepBbie cnopbi noHBjnuiHCb b xneTKax 
KHLueHHHKa Ha 3-ft neHb, h b nanbHefimeM hx nncno HeyxnoHHo B03pacrano. 
npH 3 tom onpenennTb MaKCHMyM hhtchchbhocth HHBa3HH 6bino 3aTpynHHTenb- 
ho. Tax Kax cnopbi nocne co3peBaHHH BbixonHjiH H3 nopaxeHHbix h pa3pymeH- 
Hbix loieTOK b npocBeT KHiiieHHHKa h noKHnajin opraHH3M X03BHH3 (Mangin, 
etal., 1995). .ZlnHTenbHbifi cpoK co3peBaHHH h pa3BHTHH 3 thx bhhob MHKpocno- 
pnnnfi b paHKe D. magna cornacyeTcn c ero npononxmejibHocTbio >kh3hh, paB- 
Hofi 1—3 Mec., b 33BHCHMOCTH ot TeMnepaTypbi h npyrnx adHOTHnecKHX h 6ho- 
THnecKHx (JiaKTopoB cpenbi. .Zlaxce sth HeMHoronHcneHHbie npHMepbi cBHneTenb- 
CTByiOT, HTO BHe 33BHCHMOCTH OT BHna H JIOKaJIH3aUHH MHKpOCnopHnHH CpOK HX 
P33BHTHH COHiaCOBaH C >KH3HeHHbIM UHIOIOM paHKOB—X03«eB. 

CneuHtbHHHocTb . B xone nojieBbix Ha6moneHHfi h 3KcnepHMCHTOB naHHaa 
MHKpocnopHnHH 3apa>Kajia TOJibKO Moina macrocopa. BeTBHCToyCbifi panoK Daph¬ 
nia magna (Daphniidae) npH cobmccthom KyjibTHBHpoBaHHH c nopaxeHHbiMH 
M0HH3MH He 3apa3H;icH. Hmciotch npenBapHTejibHbie naHHbie, hto npyrofi BHn 
pona MOHHa — Moina branchiata, b He6onbUiOM KonnnecTBe Taoce npncyTCTBo- 
BaBiiiHH b aapaxeHHOH KyjibType, npH stom He nopaxanca. B uenOM nnn MHKpo¬ 
cnopHnHH BeTBHCToycbix paHKOB xapaKTepHa y3Kan cnenHtJiHHHOCTb (Bopohhh, 
1995). 

Ha THCTonorHHecKHX cpe3ax 6bina BbiflBneHa HeTKan TKaHeBan cneuHcJjHn- 
HOCTb Gurleya sp. riapa3HT pa3BHBancn TonbKO b KJieTKax xcnpOBOro Tena, th- 


466 





PHC. 2. IlonepeHHblM Cpe3 MOHHbl npH flOCnopOBOM pa3BHTHH MHKpOCnopHUHM B KJieTKaX >KHpOBOrO 

Tejia h rwnonepMbi. 

^ — rnncwepMa, k — khiucmhhk, r — anpo. 

Fig. 2. Transverse section of the Moina macrocopa body with the pre-spore developmental stages 
of the microsporidia in the hypodermal and fat body cells. 


ruxaepMbi h ruiaueHTbi BbiBojiKOBOH KaMepbi. Kjictkh jtpyrnx TKaHew h opraHOB 
Jiaxce npH caMOM hhtchchbhom ypoBHe HHBa3HH paqKOB He nopaxcauncb. Jlapc- 
coh (Larsson, 1981), H3yHaBiiiHH 3apaxceHHe Daphnicrpulex Leydig, 1860 MHKpo- 
cnopH/men Berwaldia singulars, OTMenaeT, hto b HanajibHoii cTajiHH 3a6oneBa- 
hha nopaxcajiHCb kjictkh xcnpoBoro Tejia, a nocjie hx pa3pymeHHfl — ahhhhk h 
rwnojtepMa. B uejiOM Ann fiohth 50 bhjiob MHKpocnopHjjHH, napa3HTHpyK)mHX 
b BeTBHCToycbix paHKax, HeH3BecTHO hh ojiHoro cnynan nopaxceHna MycKyjiaTy- 
pbl HJ1H KJieTOK HepBHOH TKaHH (BopOHHH, 1999). OhCBM^HO, HTO J10KaJlH3aiJHfl 
b KJieTKax xcHpoBoro Tejia, rnno/iepMbi, KHuieHHHKa hjih mhhhhkb He Bbi3biBaeT 
6bICTpOM THOeJlH X03HeB H ri03B0JlfleT MHKpOCnopH^H^M 3aBepUIHTb CBOH XCH3- 
HeHHblH UHKJ1 06pa30BaHHeM MBKCHMajlbHO BO3MOXCH0T0 HHCJia cnop, Heo6xo- 
jlHMbix Ann 3apaxceHHfl hobhx xo3aeB. 

naToreHHOCTb . rHcranornnecKoe HCCJiejtOBaHHe nojtonbiTHbix panKOB noKa- 
3ajio 3(j)(j)eKTHBHOCTb npHMeHeHHoro cnoco6a hx 3apaxceHHfl. Pe3yjibTaTbi o6ohx 
onbiTOB OKa3ajiHCb oneHb cxo^hwmh, h 3KCTeHCHBHOCTb 3apaxceHHM b hhx 6biJia 
Bbiuie, HeM b /uiHTejibHOH KyjibType. 3 to, ohcbh^ho, oO'bacHfleTca OojibmeH hh- 
Ba3HOHHOH Harpy3KOH, T. e. 66jlbLUHM HHCJIOM cnop Ha ejtHHHLty OfotMa BO/lbl 
npn nocTaHOBKe onbiTOB, HexcejiH npH 3apaxceHHH KyjibTypbi oca/iKOM H3 He- 
6jiaronojiyHHoro aKBapnyMa. B onbuax H3 330 rHCTOJiorHHecKH HccjieztOBaHHbix 
no^onbiTHbix panKOB co 2-ro no 7-nneHb hx xch3hh He3apa3HBUiHMHC5i OKa3a- 
JiHCb TOJibKo 12 oco6en, t. e. 3.6 % (Ta6ji. 1). V 3apa3HBLLiHxcfl mohh yxce b koh- 
iie 2-ro Ann cKOnneHHfl jiocnopoBbix CTajiHH MHKpocnopHjiHH 6biJin bh/ihu 
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Phc. 3. HanajibHbiH 3Tan cnoporoHHH c <J)opMHpoBaHHeM He6o;ibiiioro K0JiH4ecTBa 3 peJibix cnop b 
icieTKax xcHpoBoro TeJia, rHnoaepMbi h njiauembi. 
n — ruiaueHTa. OcTaJibHbie o6o3Ha4eHHfl Te xe, mto h Ha pHC. 2. 

Fig. 3. Initial stage of the sporogony with the forming of few mature spores in the cells of fat body, hy- 

poderma, and placenta. 



Phc. 4. CnjibHoe nopaxeHHe c 3aMemeHweM kjictok rHnoaepMbi, xnpoBoro TeJia h miaiieHTbi cnopa- 

MH MHKpOCnOpH,aHH. 

06o3HaMeHHH Te xe, mto h Ha pwc. 2 h 3. 

Fig. 4. Heavy lesion with the substitution of hypodermal cells, fat body, and placenta by the microspo- 

ridian spores. 
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He TOJibKo b KneTKax xcnpoBoro Tejia, ho TaiOKe rHno^epMbi ctbopok paKOBHH- 
khhb KneTKax njiaueHTbi. B cjie^yiomHe ,zihh pa 3 Mepbi 3thx CKonjieHHH pocjih 
h cjiHBajiHCb b cnjiouiHyK) Maccy. B pe3yjibTaTe y nopaxceHHbix mohh paccTon- 
HHe Mexc,ay ^ByMfl CJIOHMH XHTHHa CTBOpOK paKOBHHKH 3aMeTHO yBejIHHHBajIOCb 
(pHC. 2—4). BjIHHHHe MHKpOCnOpH^HH Ha OOreHe3 H COCTOHHHe HHHHHKOB 3aBH- 
cejio KaK ot BpeMeHH c MOMeHTa 3apaxceHHH, Tax h ot khtchcmbhocth HHBa3HH. 
06mew othctjihboh TeH^eHUHen 6 buio yMeHbmeHHe pa3MepoB hhhhhkob c no- 
cjie^yiomeH aTpocjmeH BHanane o^hoh, a 3aTeM h o 6 enx roHa£ no Mepe HapacTa- 
HHH HHTeHCHBHOCTH HHBa3HH (pHC. 2—4). flOJIH OCObeH, JIH 1 HHB 1 HHXCH 06 OHX 
hhhhhkob, c B03pacT0M mohh yBejiHHHBajiacb (Ta 6 ji. 1). Ciie^CTBHeM Hapyine- 
hhh h npeKpameHHH ooreHe3a 6 buio B03pacTaHMe ^ojih caMOK c nycTbiMH Bbi- 
Bo^KOBbiMH cyMKaMH (Ta 6 ji. 1). OicyTCTBHe b BbiBo^KOBbix cyMKax 3apO,abimeH 
b 1-h h y nacTH oco 6 en bo 2-h jxtHb hx xch3hh oSmchhctch hx HenojiOB03pe;io- 
CTbK). Ho, HanHHan c 3-ro aha xoohh no,aonbiTHbix caMOK, 3to OTcyTCTBHe 6 bi- 
jio yxce Henocpe^CTBeHHO CBH3aHO c ocjiabjieHHeM h npeKpameHHeM ooreHe3a 
nojx BJiHHHHeM napa3HTOB. 

Y npe^CTaBHTejieH po,aa Moina Haxo^flmnecfl b bbibo^koboh cyMKe 3apo£bi- 
uiH noTpe6;iHK)T nHTaTejibHbie BemecTBa, BbmejmeMbie b Hee miaueHTOH. H3-3a 
pa3BHTHH MHKpocnopH^HH b njiaueHTe (pnc. 3, 4) (j)yHKixHH ee 6buia HapyuieHa, 
h OHa He Morjia o6ecnenHTb nHTaHHe 3apoabimeH. B pe3yjibTaTe nacTb mjih Bee 
OTJioxceHHbie b BbiBo^KOByio cyMKy HHixa nornbajm. rnbejib oOmhho nponcxo- 
OTJia jx o Hanajia hx apobjieHHA. ripHCTynHBiiiHe k pa3BHraio HHija, xa k npaBHjio, 
no aaHHbiM MHKpocKonHnecKHX h rHCTOJiornnecKHX HCCJie^oBaHHH, pa3BHTne 
3aBepmajiH. O^HaKO MOJio^b cpean noaonbiTHbix panKOB non™ He noflBjumacb. 
BepoHTHO, OHa poxc^ajiacb HexcH3Hecnoco6Hon h 6biCTpo norn6ajia, ocTaBancb 
He3aMe4eHHon. ,II,ojifl caMOK, y KOTopbix b BbiBO^KOBbix cyMKax 6bum pacna^aio- 
mnecH nnua, b xo^e o6ohx onbiTOB no Mepe pocia hhcjichhocth napa3HTa b 
TKaHHX CHHXcajiacb (Ta6;i. 2). 3to npoHCxoanjio H3-3a Toro, hto yMeHbmajiocb 
KOJinnecTBo caMOK, y KOTopbix ooreHe3 3aBepmajiCA oByjiHUHen. y SojibuiHHCTBa 
oco6eH, ^oxchbuihx ,ao 7-ro /urn, ahhhhkh OTcyTCTBOBajiH. y Bcex oco6en Bbi- 
BO^KOBan cyMKa 6buia nycia (Ta6;i. 1). 

CnjibHO 3apaxceHHbie caMKH 6buin He KpacHOBaToro, a 6ejioro UBeTa, Tax KaK 
hx TKaHH H3-3a MaccoBoro CKonjieHHH cnop CHjibHO paccenBajiH cbct. rionibaH, 
3th caMKH He onycKajiHCb, KaK oSbinHO, Ha jx ho, a 0Ka3biBajincb npnKpenjieH- 
HblMH HapyXCHOH CTOpOHOH 06 eHX CTBOpOK paKOBHHKH K nOBepXHOCTHOH njieH- 
Ke Bo,abi. HacTO moxcho 6buio Ha noBepxHocra bo^h BH,aeTb ,ao ,aecHTKa TaKHx 
npHJiHnuiHX oco6en. 

3apaxceHHbie oco6h, noMHMO caMOK, nacra BCTpenajiHCb h cpe^H caMixoB, ho 
Bee o6cjie,aoBaHHbie 3(|)HnnHajibHbie caMKH 6buiH CBo6o,aHbiMH ot napa3HTOB. 
OTcyTCTBHe 3apaxceHHH y scjDHnnnajibHbix caMOK paHee OTMeneHO p*moM nccjie- 
TOBaTejieH (Brambilla, 1983; Bopohhh h ^p., 1987). TeM He MeHee no3,zmee Bhot- 
MaHHy (1993) b xo,ae 3-jicthhx Habjno^eHHH cpe^an 75 707 caMOK yaajiocb o6Ha- 
pyxcHTb 6 3apaxceHHbix panKOB co ccjDopMHpoBaBiiiHMHCH 3(|)HnnHyMaMH. OnbiT, 
npoBe,aeHHbiH hm c ecTecTBeHHO 3apaxceHHbiMH cbmkbmh, noKa3a;i, hto ohh 6bi- 
jih cnocoOHbi OTicna^biBaTb jiaTeHTHbie nnua. 

Onpe^ejraiomee bjihahhc MHKpocnopHflHH Ha penpo^yKUHOHHyio cnoco6- 
HOCTb BeTBHCToycbix paHKOB, ycTaHOBJieHHoe KaK b npnpo^Hbix nonyjrauHnx pan- 
kob (Brambilla, 1983; Bopohhh, 1991; BnmMaHH, 1993), TaK h b xo,ae cneunajib- 
Hbix onbiTOB (Green, 1974; Mangin et al., 1995), Bnojme ob'bHCHHMo. )KnpoBoe 
Tejio y BeTBHCToycbix paKOo6pa3Hbix nrpaeT BaxcHyio pojib b obecneneHHH pady- 
mnx oouhtob nnTaTejibHbiMH BemecTBaMH (Sterba, 1956). Pa3BHBancb b KneTKax 
xcnpoBoro Tejia h rnno^epMbi, MHKpocnopn^HH CTaBHT hx MaTepnajibHbie h 
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3HepreTMHecKMe pecypcbi ce6e Ha c;iy>K6y, ho npn 3 tom He 3aTparHBaiOT xch 3- 
HeHHO Ba^Hbie cncTeMbi opraHH3Ma, no3BOJiHH xo3HHHy BbixaiBaTb jxo nojiHoro 
3aBepmeHHH npouecca cnopoo6pa30BaHHH y napa3HTa. TaKHM o6pa30M, MHKpo- 
CnOpH/lHOBbl BeTBHCTOyCbIX MOXCHO OTHeCTH K TOMy BapHaHTy napa3HT0-X03HHH- 
Hbix OTHomeHHH, r jxq KacTpaiXHH xo3HHHa HBjineTCH napa3HTapHOH CTpaTerneH 
(Baudoin, 1975; Bopohhh, 1991). nojiyneHHbie HaMH 3KcnepHMeHTajibHbie jtaH- 
Hbie o /iHHaMHKe pa3BHTHH MHKpocnopH/iHH Gurleya sp. h Bbi3BaHHbix eio naTO- 
jiorHHecKHX H3MeHeHHH b Moina macrocopa cjiyxcaT jtonojiHHTejibHbiM noOTBepxc- 
ZieHHeM ziaHHOMy nojioxceHHio. 
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THE ARTIFICIAL INFECTION 

OF THE CLADOCERAN MOINA MACROCOPA (CRUSTACEA: PHYLLOPODA) 
WITH THE MICROSPORIDIA GURLEYA SP. 

(MICROSPORIDIA: GURLEYIDAE) 

V. N. Voronin, A. V. Makrushin 
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SUMMARY 

Microcrustaceans Moina macrocopa (Straus, 1820) have been collected in a small vernal 
pond and cultured under laboratory conditions. The infection of this culture with the mic¬ 
rosporidia Gurley a sp. was detected and high virulence of this microsporidian species allo¬ 
wed us to carry out the transmission experiments. Horizontal transmission, the high host 
specificity and maximal spore production in the hypodermal and fat body cells through 
5—6 days after per oral experimental infection have been revealed. Histological investiga¬ 
tions demonstrated that Gurleya sp. reduces drastically host reproductive success without 
a considerable influence on the microcrustaceans’ mortality. 
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